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1. SCOPE

1.1 Purpose. This specification sets forth the genera
requirements for the design, manufacture, and testing of
expl osive ordnance. The requirenents stated in the specification
are a conposite of those that have been found to be cost
effective for high reliability space vehicle applications.

Beneficial coments (recommendations, additions, deletions),
and any pertinent data which may be of use in inproving this
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P. 0. Box 92960
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Los Angel es, CA 90009-2960

Use the self-addressed Standardi zation Docunent | nprovenent
Proposal (DD Form 1426) appearing at the end of this docunent
or comment by letter
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1.2 Application. @ The requirenents covered by this
specification are applicable to explosive ordnance whi'ch includes
initiators, explosive transfer assenblies, cartridge actuated
devices, safe and arm devices, destruct charges, and other
elements of explosive trains. This specification is intended for
reference in space vehicle specifications to incorporate the
general requirements which are common to space vehicle expl osive
ordnance. This general specification is also intended as the
basis of detailed specifications for particul ar expl osive
ordnance conponents; This specification may also be used to
specify requirenents for explosive ordnance to be used on | aunch
vehicles, intercontinental ballistic mssiles, or other vehicles
(see 6.1). For those applications the term "space vehicle** is to
be interpreted as the applicable vehicle or equipment.

2. APPLI CABLE DOCUMENTS

2.1 Government Docunents

2.1.1  “»pecifications., Standards, and Handbooks. The
ol l owi ng specifications, standards, and handbooks form a part of
his specification to the extent specified herein. Unl ess
therw se specified, the issues of these documents shall be those
listed in the issue of the Departnent of Defense |ndex of
Speci fications and Standards (bobDIss) and suppl enment thereto,
[

f
t
0

cited in the solicitation.
SPECI FI CATI ONS:
Federal
QQ N-290 Ni ckel Plating (El ectrodeposited)
QQ G 320 Chrom um Plating (Electrodeposited)
Mlitary
ML-M3171 Magnesi um Al l oy, Processes for Pretreatnment
and Prevention of Corrosion on
M L- G 5541 Chem cal Conversion Coatings on Al um num and
Al um num Al | oys
M L- H 6088 Heat Treatnent of Al um num Alloys
M L- H 6875 Heat Treatnment of Steel (Aircraft Practice)
Process for
ML-F-7179 Fi ni shes and Coatings, General Specification

for Protection of Aerospace Wapons Systens,
Structures and Parts
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ML-S- 7742 Screw Threads, Standard, Optimum Sel ected
Series, GCeneral Specification for
M L- A- 8625 Anodi ¢ Coatings, for Al um num and Al unmi num
Al |l oys
M L- S- 8879 Screw Threads, Controlled Radius Root wth

| ncreased M nor D aneter, General
Speci fication for

ML-S 13572 Spring, Helical, Conpression and Extension
M L- G 26074 Coatings, Electroless N ckel, Requirenents
M L- M 45202 Magnesi um Al l oys, Anodic Treat nent of

M L- H 81200 Heat Treatnment of Titaniumand Titani um

Al |l oys
STANDARDS
Mlitary
M L- STD- 29 Springs, Mechanical; Draw ng Requirements for

M L- STD- 889 Dissimlar Metals
M L- STD- 1167 Amunition Data Card
M L- STD- 1168 Lot Numbering of Ammunition

M L- STD- 1246 Product d eanliness Levels and Contam nati on
Control Program

M L-STD- 1515  Fasteners for Use in the Design and
Construction of Aerospace Mechani cal Systens

M L- STD- 1540 Test Requirenents for Space Vehicles

M L- STD- 1568 Materials and Processes for  Corrosion
Prevention and Control in Aerospace Systens

M L- STD- 1576 El ect roexpl osi ve Subsystem Safety Requirenents
and Test Methods for Space Systens

M5- 33540 Safety Wring and Cotter Pinning, GCeneral
Practices for

2.1.2 Qher CGovernment Docunments. Drawinas. and Publications.
The followng other governnent documents, draw ngs, and
publications forma part of this specification to the extent
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specified herein. Unless otherw se specified, the issues shall
be those in effect on the da*e of the solicitation.

SP- R- 0022 Vacuum Stability Requirenments of Polyneric
Materials for Spacecraft Applications
(NASA JSQO)

saMTO HB S-100 Space Transportation System Payl oad G ound
Saf ety Handbook (Joint NASA/ Air-Force docunent
desi gnated by NASA as KHB 1700.7)

VWVBMCR 127-1 Range Safety Regul ation (USAF Western Space
and Mssile Center)

ESMCR 127-1 Range Safety Regul ation (USAF Eastern Space
and Mssile Center)

MSFC- SPEC- 522  Stress Corrosion Cracking Control (NASA MSFC)
KHB 1700. 7 Space Transportation System Payl oad G ound

Saf ety Handbook (Joint NASA/Air Force documnent
designated by the Air Force as saMTO HB S-100)

NHB 1700. 7 Safety Policy and Requirenents for Payl oads
l(JSN:AgA t he Space Transportation System (STS)

NAVORD 2101 Statistical Methods of Evaluation of Fuze
Expl osive Train Safety and Reliability

(Copi es of specifications, standards, handbooks, draw ngs,
publications, and other governnment docunents required by
contractors in connection wth specific acquisition functions
shoul d be obtained fromthe acquisition activity or as directed
by the acquisition activity.)

2.2 Nonuovernnent Documents. The follow ng docunments form
a |E)art_ of this standard to the extent specified herein. Unless
otherwi se indicated, the issue in effect on the date of
invitation for bids or request for proposal shall apply.

AVERI CAN SOCI ETY FOR TESTI NG VATERI AL
ASTM E 595-84 Standard Test Method for Total Mass Loss and

Col  ected Vol atil e Condensable Material From
Qutgassing in a Vacuum Environnent

Application for copies should be addressed to: Anerican Society
for Testing Materials, 1916 Race Street, Philadel phia, PA 19111
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2.3 Oder of Precedence In the event of a conflict
between the text of this specification and the references cited
herein, the text of this specification shall take precedence,
Nothing in this specification, however, shall supersede
applicable laws and regul ations unless a specific exenption has
been obt ai ned.

3. REQUI REMENTS

3.1 Flightedi tation. Expl osi ve ordnance furni shed
under this specification, or under associated detail
specifications, shall be flight accredited. |Itens are considered
to be flight accredited if the itens satisfy all of the follow ng

condi tions:

a. Al items neet the requirenents for parts,

materials and éwocesses and the manufacturing
screens (see 4.3).

b. The itens have passed the specified design
verification tests (see 4.4).

c. The itens have passed the qualification test
requirenents (see 4.5).

d. The itenms are froma production |ot that passed the
specified lot acceptance tests (see 4.6).
Government furni shed (GFE) expl osive ordnance,
whet her DCD or NASA, are not exenpt fromthis
requirenent. If prior lot acceptance testing has
not met the requirenents contained herein, testing
shall be conducted to denonstrate conpliance.

e. The itens have been transported and stored within
the specified environnental limts. (see 3.4.3).

f. The itens are froma production |ot that have a
verified service life for the schedul ed operational
use (see 4.7).

3.2 Ceneral Desisn Requirenents.

3.2.1 Selection of Parts, Miterials, and Processks.
Unl ess otherwi se specified in the contract, the parts, materials,
and processes shall be selected and controlled in accordance with
contractor established and docunented procedures to satisfy the

requirenents specified herein. The selection and control
procedures shall enphasize quality and reliability to meet the
m ssion requirenents and to mnimze total life cycle costs for
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the applicable system An additional objective in the selection
of parts, mterials, and rcocesses shall be to maxim ze
comonality and thereby mnimze the variety of parts, related
tools, and test equipnment required in the fabrication
installation, and maintenance of the vehicle. However, identical
el ectrical connectors, identical fittings, or other identical
parts shall not be used on a space vehicle where inadvertent

I nterchange of the itens or interconnections could cause possible
mal function. The parts, naterials, and processes selected shal
be of sufficient proven quality to allow the space equipnent to
meet the functional performance, safety, reliability,
contam nation, and strength requirements during its life cycle
including all environmental degradation effects. Parts,
materials, and processes shall be selected to ensure that any
damage or deterioration fromthe environment, or the outgassing
effects in the space environnent, would not create a safety
hazard or reduce the performance of the space vehicle beyond the
specified limts.

3.2.1.1 Explosive Materials. Explosive materials that are
in accordance with mlitary or federal specifications or
standards shall be used, ere practicable. Material in
accordance W th other specifications, including proprietary
conpositions, that may result in superior perfornmance, increased
reliability, or inproved safety nmay be used if approved by the
acquisition activity.

3.2.1.1.1 ypper Tenperature Limts. The deconpositi on,
cook-off, and nmelting tenmperatures of all explosives shall be at

| east 30 deg C higher than the maxi num predicted environnental
tenperature to which the material will be exposed during storage,
handling, installation, transportation, l|aunch, or on orbit.

3.2.1.1.2 Primary Explosives. The use of sensitive
primry explosives shall be kept to a mninmmconsistent wth
achieving reliable perfornmance.

3.2.1.2 1nert Materials. Mterials shall be selected that
have dermonstrated their suitability, for the intended
aﬁplication. | nherently fungus-inert materials shall be used,
ere practicable. Conbustible materials or materials that can
generate toxic outgassing or toxic products of conbustion shall
not be used if cost-effective alternatives exist.

- Materials shall be selected for |ow outgassing in accordance
with SP-R-0022 (NASA JSC). The total mass loss shall be |ess
than 1 percent, and the collected volatile condensable materi al
shall be less than 0.1 percent when heated in vacuum (0.0001
Torr) to 125 deg C (257 deg F) and collected at 23 deg C (73 deg
F). The hygroscopic nature of many materials such as conposites,
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el ectrof ormed nickel, and anodic coatings for al um num shoul d be

recogni zed, if theg are used, since they emt water in a vacuum
and therefore may be unsuitable for sone” applications.

Metal s shall be corrosion resistant, or shall be suitably
treated to resist corrosion when subjected to the specified
environnents. Protection of dissimlar metal conbinations shall
be in accordance with M L-STD 889. Care shall be exercised in
the selection of nmaterials and processes in accordance with
MSFC-SPEC-522 and M L-STD-1568 to avoid stress corrosion cracking
and brittle fracture failure nodes, and to preclude failures
i nduced by hydrogen enbrittlement. For exanple, alumnum alloys
2020-T6, 7079-T6, and 7178-T6 shall not be used for structura
applications. The following alloys and heat treatnents shall not
be used in applications where the tenperature exceeds 65 deg C
5083-H32; 5083-H38; 5086-H34; 5086-H38; 5456-H32; and 5456-H38.
Heat treatnent of alum num alloy parts shall be in accordance
with ML-H 6088. Heat treatnent of steel parts shall be in
accordance with ML-H 6875. Heat treatnment of titani um and
titanium all oys shall be in accordance with M L-H 81200. All
high strength steel parts heat treated at or above 1241
megapascal s (180, 000 pounds per square inch) ultimate tensile
strength shall include appropriate test specinens from the sane
heat of material as the part. These test specinens shal
acconpany the parts through the entire fabrication cycle to
ensure that the desired properties are obtained. Not e that sone
hi gh strength steels are susceptible to stress corrosion cracking
and shoul d not be used.

Materials with |ow fracture toughness in the predicted
operating environnent, such as that exhibited by sone plastics,
shall not be used. Materials which are susceptible to cracking
due to shock |oads, or shock |oads conmbined with | ow
tenperatures, shall not be utilized.

3.2.1.3 Einishes. The finishes used shall be such that
conPIeted conponents shall be resistant to corrosion. The design
goal should be that there would be no destructive corrosion of
the conpl eted conponents or assenblies when exposed to noderately
humd or mldly corrosive environnents while unprotected during
manuf acture or handling, such as possible industrial environments
or sea coast fog that could be expected prior to |aunch.
Destructive corrosion shall be construed as being any type of
corrosion which interferes with neetin? the specified nmechanical,
thermal, or electrical performance of the equipnment or its
associated parts. Protective nethods and materials for cleaning,
surface treatment, and applications of finishes and protective
coating shall be in accordance with ML-F-7179. Cadm um and zinc
coatings shall not be used. Chromiumplating shall be in
accordance with QQ G 320. N ckel plating shall be in accordance
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with QQ NN290 or ML-C26074. Anodic treatnent of al um num and
alum num al | oys shall be in accordance with M L-A-8625. Anodi ¢
treatment of magnesium shall be in accordance with ML-M45202.
Corrosion protection of magnesium shall be in accordance with
ML-M3171. Chemcal filns for alum num and al um num al | oys
shall be in accordance with M L-C 5541.

3.2.2 Lubricants. Explasiyme ordnance may use lubricants
if the design and manufacturing processes assure that no
| ubricant can cone in contact wth explosive naterials.
Lubrication may be provided by greases or by solid film
| ubricants or a conbination of both. Lubricants shall be
selected with consideration given to corrosion, outgassing,
tenperature limts, operation in a vacuum creep properties,
effect of long termstorage, and conpatibility wth other
| ubricants and naterials.

3.2.3 springs. Helical springs shall be in accordance
with ML-S 13572 and M L-STD-29. Helical conpression springs are
preferred to helical tension springs. Hel I cal conpression
springs shall, where practicable, e enclosed or otherw se
captivated to_prevent bucklin?, and to provide notive power even
if broken. The attachnents for retaining |eaf springs shall be
designed to reduce stress concentrations by such features as
roundi ng of sharp corners or keeping nounting holes away from
highly stressed areas. Spring design shall consider fatigue life
and the effects of tenperature on spring performance. To reduce
the possibility of a reduction of potential energy due to creep,
springs which are stored in a stressed condition shall be
designed to maintain stress levels below the material
proportional limt, Redundant_sprln?s, capabl e of wor ki ng
i ndependently, shall be used in al applications, where
Bracticable. When minimum friction is desirable, springs shall

e dry filmlubricated. The dry filmlubricant shall be selected
to avoid corrosion, and shall not contain carbon or netal.

3.2.4 EFasteners and Locking

3.2.4.1 Threaded, Parts. Fasteni ng systens shall be in
accordance with M L-STD-1515. Threaded parts shall be in
accordance with ML-S 7742 or ML-S-8879. A mninum engagenent
of five full threads is required for threaded attachnents; or for
through bolts, the threaded ends shall protrude a m ni num of two
full threads beyond the end of the nut. Screw sizes smaller than
3.6 millinmeters (No. 8) in dianeter shall be avoided, where
practicable. Were there are areas which may be sensitive to
debris generated during assenbly of threaded parts, blind holes
shoul d be considered. Tolerances shall be controlled to prevent
threaded parts from bottomng in blind holes.
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3.2.4.2 TLocking_Devi ces. Posi tive | ocking devices shal
be used on all fasteners. Preferred positive |ocking devices are
bent tab washers, cotter pins, safety wire, self-|ocking threads
or self-locking provisions by nmeans of plastic material contained
in the nut, bolt, or screw. = Self-locking nuts are preferred to
bolts or screws that contain plastic material for use as a
| ocki ng devi ce. Wiere ot her | ocking devices are practicabl e,
| ocki ng conpounds shall not be used on fasteners to provide
| ocking. Al'so, |ocking conpounds shall not be used in areas
where excess compound could migrate to surfaces which nust renmain
free to nmove.  Self-locking devices which depend upon an
interference fit between netallic threads shall be avoi ded, where
practicable, in applications where particulate contamni nati on may
cause damage or degradation to the equipnent or vehicle. re
preload in fasteners is critical, strain gauges, crush washers,
or equival ent techni ques shall be used, where practicable, in
l'ieu of torque wench setting of the prel oad. Safety wiring and
cotter pins shall be in accordance with M5-33540.  Drawi nas shal
clearlx dEFICt the safety wiring method and conflguratloﬁ useg
Through bolts or screws with locknuts are preferred to threaded
inserts. Threaded inserts shall be used in applications that
require tapﬁed holes in alumnum nagnesium plastic, or other
materials that are susceptible to galTing or thread damage. \\pen
sdf¢lockinq features are used, the screw length shall be
sufficient to fully engage the |ocking device with a m ni nrum of
two turns under worst case tolerances. When sel f-1ockin
features are used, an allowable range of run-in torque shaIP be
speci fied or the maxi mum nunber of reuses that will still ensure
an adequate |ock shall be specified. Spring type or star type
| ock washers shall not be used. AdjustaBle ?it¥|ngs or nounting
pl ates which use oversized holes or slotted holeS to provide
adj ustnent shall not be dependent upon friction between the
fitting or mounting plate and the nmounting surface to provide
l ocking. Dianond type serrations shall not be used.

3.2.5 Stops. Mechanical stops or shoulders and associ ated
attachments shall be designed to a structural yield factor of
safety based on static analysis, of at least 2.0 for nmaximum
| npact | oads that occur upon full extension, actuation, or
stoppi ng of noving assenblies. A snubbing arrangenment which
di ssi pates energy may be provided where neCessary to reduce the
I npact forces.

3.2.6 Ssize and Weiqht. The size and weight of all
conponents shall be kept to a mninum consistent with neeting the
sPeCIfled performance, safety, and reliability requirenents under
all environnmental conditions.

3.2.7 Sealing. Where practicable, explosive ordnance
shal | be sealed to ensure protection fromexternal environnents.
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For sealed units, the maxi mumleak rate using heliumshall be
less than 0.01 atnospheric :zubic millinmeters per second when
subjected to a pressure differential of 101.3 + 10 kil opascals.

3.2.8 Redundancy.. A4ll. mssion critical explosive ordnance
functions on a space vehicle shall be designed so that a failure
of any single explosive elenent to operate will not cause a
failure of the function.

3.2.8.1 Cartri Act uat Vi : Redundant cartridge
actuated devices shall be used to performa function whenever
practical . Wien vehi cl e design considerations necessitate the

use of a single cartridge actuated device to performa function,
dual el ectroexpl osive devices (EEDs) shall be used. The firing
of either one or both EEDs shall provide operational success.
The firing of the first EED shall have no detrinental effect on
t he redundant EED

3.2.8.2 Exolosive Trains. Redundant expl osi ve charges
shal | be used where practicable. Each expl osive charge shall be
det onat ed by a mnimmof two initiators. Li near expl osive
charges shall have at |east one initiator at each end of the
char ge. Explosive trains containing cylindrical donor and
receptor charges shall use the end-to-end detonation transfer
nmode, Where practicable. Desi gns which preclude use of the

end-to-end transfer node may use end-to-side or side-to-end, in
that order of preference. Side-to-side detonation transfer shall
not be enpl oyed. Detonating interconnects or crossovers shal
not be used between redundant explosive trains unless approved by
the acquisition activity.

3.2.8.3 | _Bri W re EEDs. Dual bridgewi re EEDs shal
not be considered redundant elenments in an explosive train.

3.2.9 Tolerances. Tol erances shall be established to
ensure that proper clearances are maintained under worst case
service conditions. D mensions and tol erances shall be such as
to reduce to a practical mninmum the variations between units.

3.2.10 Linear shaped Charues. Charge holders shall be
used for all linear shaped charge functions to insure proper
charge orientation.

3.3 Performance Requirenents

3.3.1 Cartridge Actuated Device Marains

3.3.1.1 Mninum Charae Wisht, Al cartridge actuated
devi ces shall be capable of performng their end function when
actuated by a single cartridge containing an expl osive charge

10



DOD- E- 83578A ( usaF)
15 OCT 1987

which is 80 percent or |ess of the m ninum specified expl osive

charge weight. This requirenent applies to both single and dua
cartridge actuated devices.

03.3.1.2 Maxi mum_Charge Weiqght. All cartridge actuated
devi ces shall be capable of performng their end function when
actuated by an explosive charge which 1s at |east 120 percent of
t he maxi mum specified charge weight and with no increase in the
initial free volume w thout rupture.

~3.3.1.3 Mechanical Load. Al cartridge actuated devices
which are required to function while under a |oad, either
tension, conpression, or shear, shall have the ability to operate
satisfactorily both unl oaded and when | oaded to at least 1.5
times the maxinum predicted operating | oad.

3.3.2 Severing and Penetratins Device Marqins. Severin
and penetrating devices shall be designed to sever or penetrafe
the required maxi mum thi ckness of the specified material using 67
percent or less of the mninmum specified severing charge weight
at the maxi mnum standof f.

3.3.3 EED Characteristics. EEDs shall be designed such
that the "All-fire" current does not exceed 50 percent of the
m ni num suppl i ed operating current measured at the EED.

3.3.3.1 "Al-fire" CQurrent. Al EEDs shall fire with a
reliability of 0.999 at 95 percent confidence when act|vate? W th

the specified "All-fire" current and at any higher current |evel
up to and including 22 anperes.

3.3.3.2 "No-fire" Current. The EED shall not fire when
the bridgewire is subjected to the "No-fire" current. Unless
otherwi se specified, the "No-fire" current shall be a current of
1 anmpere applied for 5 m nutes. Firing probability when
subjected to the "No-fire" current shall be less than 0.001 at 95
percent confidence level. Follow ng exposure to this "No-fire"
ﬁurrmn, the EED shall be capable of performng as specified
erein.

- 3.3.3.3 "No-fire" Power. The EED shall not fire when the
bridgewire is subjected to the "no-fire" power. Unless otherw se
specified, the "No-fire" power shall be a dc power of 1 watt for
5 m nut es. Firing probability when subjected to this "No-fire"
power shall be less than 0.001 at 95 percent confidence |evel
Fol  owi ng exposure to this "No-fire" power, the EED shall be
capable of performng as specified hereln.

3.3.3.4 Static Sensitivity. EEDs shall not fire or
deteriorate in performance as a result of being subjected to an

11
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el ectrostatic dischar%e of 25,000 volts from a 500 picofarad
capacitor applied in the pin-to-case node with no series resistor
and in the pin-to-pin node wwth a 5K ohmresistor in series.
EEDs using an external spark gap require acquisition activity
approval .

3.3.3.5 Insulation Resistance. The insulation resistance
bet ween shorted pins and case shall be at |east 2 negohns when
measured with the application of 500 volts dc. (For testing the
NASA Standard Initiator, 250 volts potential may be used.)

3.3.4 Percussion |nitiators. Percussion initiators shal
be designed such that the "All-fire" energy does not exceed 50
percent of the m ninmum supplied operating enerqgy. The "No-fire"
energy shall be such that the percussion initiator shall not fire
when subjected to an energy of 50 percent of the "All-fire"
energy.

3.3.5 Detonatina Conponents. Det onati ng conponents, which
i ncl ude through bul khead 1 nitiators, safe arm device rotor |eads
and explosive transfer assenblies, shall performwth a
denonstrated margin.

~3.3.5.1 Throush Bulkhead Initiators. Thr ough bul khead
initiators shall denonstrate the ability to propagate the shock
front through a bul khead that is 1.2 tinmes the maxi mumthi ckness,
and initiate the receptor charge.

3.3.5.2 Detonation Transfer. The propagation of
detonation fromone detonating el enent to another shall be
denonstrated for both donor and receptor elenents. The ability
of an explosive elenent to performas a donor or receptor charge
shal | be denonstrated by |n|t|at|n%]the speci fied receptor charge
using the specified donor charge through a gap at least 4 tines
t he maxi mum specified gap or through a 2.54 mllineters (0.10
inch) gap, whichever is greater

3.3.6 Safe and Arm Devi ces. Al safe and arm devi ces

shall meet the safety and performance requirenents of
M L- STD- 1576.

3.4 Environnental Design Requirenents. To provide a
design factor of safety or margin, the explosive ordnance shal
be designed to function w thin perfornmance specifications when
exposed to environnental |evels that exceed the extrene |evels
predicted during its service life by the specified margins. The
maxi mum predi cted environnments shall be determ ned in accordance
with the definitions in ML-STD 1540.

12
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3.4.1 Nonoperational Environnents. Expl osi ve  ordnance
shall be designed to function wthin performance specifications,

and shall not prematurely operate after exposure in the
nonoper ational configuration to environnental |evels that exceed
the extrenes of the predicted nonoperational environnents by the
design factor of safety or design nmargin. These nonoper ati onal
environments include tenperature, humdity, handling shock,
random vi bration, acceleration, radiation, and pressure.

3.4.1.1 Tenperature. The design shall be capabl e of
surviving thermal environnents that are between 30 deg C above
t he maxi num tenperature and 10 deg C bel ow the m ni num
tenperature predicted during storage, handling, transportation,
| aunch preparation, and |aunch.

3.4.1.2 Humidity. Were practicable, the design shall be
capabl e of surviving exposures to noderately humd or mldly
corrosive environnments, such as industrial environnments or sea
coast fog.

3.4.1.3 Handlins Shock. Explosive ordnance items shall be
capabl e of being dropped froma height of 2.0 + 0.3 neters onto a
50 + 1.0 mlIlimeter thick steel plate w thout causing detonation
or performance degradati on.

3.4.1.4 Shock. The design shock spectrum shall be at
| east 6 dB over the maximum predicted transient and
pyrotechnically induced shock I|evels.

3.4.1.5 Random Vi bration. A random vi brati on design
environment that is 6 dB above the nmaxi num predicted | evels shal
be used to provide the required design margin of safety. Thi s
desi gn environnent shall be considered to persist for three tines
t he exposure duration, but for not less than 3 m nutes, along
each of the three orthogonal axes. The exposure duration is
defined as the time associated with the environnental anplitudes
that are greater than one half the naxi rum predicted
environnental anplitudes.

3.4.1.6 Acceleration. The design acceleration |evel shall
be at least 20 g applied in any direction.

3.4.1.7 Radiation. The design shall be capabl e of
surviving the maxi num predi cted el ectromagnetic, nuclear, and
radiation belt radiation levels estimated to occur prior to
functioni ng.

3.4.1.8 Pressure. The design shall be capable of
surviving anbient pressures that range between 0.20 negapascal s
and 133 m cropascal s.
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3.4.2 (perational Environnents. Expl osi ve ordnance shall
be designed to function wit*in performance specificati ons when
exposed in the operational configuration to environnmental |evels
t hat exceed the maxi mum predicted operational environments by the
design factor of safety or design margin. These operati onal
envi ronments include tenperature, random vibration, acceleration,
and pressure.

3.4.2.1 Tenperature. Explosive ordnance shall operate at
an%/ tenperature within their thermal design range. Unl ess
otherwi se specified, the thernmal desi gin range is from 10 deg C
above the maxi mum predicted operational tenperature to 10 deg C
bel ow the m ninmum predicted operational tenperature. In
addition, the thermal design range shall not be |less than from
+71 deg Cto -57 deg C

3.4.2.2 Random Vibration. Expl osi ve ordnance shall be
capabl e of operating while exposed to random vibration |evels
that are at |[east 6 dB above the maxi mum predicted operational
| evel s.

3.4.2.3 Pressure,. The design shall be capable of
operating in environments which range froma pressure of 0.20
nmegapascals to pressures that are less than 133 m cropascals.

3.4.3 Fabrication, Storage, Transportation, and Handling

Envi ronment s. Fabri cation and handling of explosive ordnance
shal | be acconplished in a clean environment.  Environnental
conditions durin fabrication, st or age, handl i ng, and

transportation shall be within the following l[imts:
a. Tenper at ure: 21 deg C + 20 deg C
b. Hum dity: 50 percent + 20 percent

3.5 .ldentification and Mrking. Data cards shall be
prepared for each itemin accordance with ML-STD 1167. \Were
practicable, explosive ordnance shall be identified by a
naneplate. This marking is in addition to the identification
provided by the data card which acconpanies the item

3.5.1 Naneplate. The nameplate identification may be
attached to, etched in, or marked directly on the item  The
namepl ate shall utilize suitable letter size and contrasting
colors, contrasting surface finishes, or other techniques to
provide identification that is readily |egible. The nanepl ate
shal | be caf)abl e of withstanding cleaning procedures and
environnent al exposures anticipated during the service life of
the itemw thout becoming illegible. Mtal foil naneplates nay
be applied if they can be placed in an area where they cannot
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interfere wth proper operation should they inadvertently becone
det ached. Metal stanping shall not be used. ¥$ere acticabl e,
identification naneplates on conponents and subasse [les é%al
be in |ocations which permt observation of the marking at the
next higher |evel of assembly. Naneplates shall contain, as a
mninum the follow ng:

a. [tem identification nunber
b. Serial nunber

c. Lot nunber

d. Manuf act ur er

e. Nomencl at ur e

The marking of any two or nore itens intended for space
applications wwth the same item nunber or identification shal
indicate that they may be capabl e of being changed, one for
another, wthout alteration of the itens thenselves or of
adj oining equipment if the itens also nmeet the specified flight
accreditation requirenents.

3.5.2 Data Cards. Wen size limtations, cost, or other
consi derations preclude marking all applicable information on an
item the nanmeplate may sinply provide a reference key to cards
or docunments where the omtted naneplate information may be
f ound. A copy of the referenced naneplate information or card
shal | acconmpany the item or assenbly containing the item during
ground tests and ground operations.

3.5.3 "NOT FOR FLIGHT™ Marking. Itens which by intent or
R%_naterlal disposition are not suitable for use in’flight, and
ich could be accidentally substituted for flight or ftlight
spare hardware, shall be red tagged or striped with red paint, or

both, to prevent such substitution. The red tag shall be
conspi cuous and marked "NOT FOR FLIGHT." The red paint shall be
material conpatible and the stripes unm stakable.

3.6 Interface Requirenents The installation and operation
of explosive ordnance shall have no detrinental effect on

adj acent equi prent .

3.6.1 Fragmentation. There shall be no deleterious
frggnentatlon resulting fromthe operation of any expl osive
ordnance.

3.6.2  Contaminhation. There shall be no del eterious
contam nation resulting from the operation of explosive
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conmponent s. Where the conponent design does not ensure the
contai nment of the generated gas, the conponents shall be nounted
in locations or orientations where escaping gases cannot inpinge
on optical sensors or thermal control surfaces.

3.6.3 Shock., The shock generated by the operation of
expl osi ve ordnance shall be mnimzed to the extent practical

3.7 Operability

3.7.1 Reliability. The design reliabilit% goal for
successful operation of explosive ordnance shall be 0.995 at 95
percent confidence. If a higher reliability is required by a
program the higher figures shall be specified in the detailed
speci fication.

3.7.2 Maintainability. Al explosive ordnance shall be
desi gned so as not to require any schedul ed nai ntenance or repair
during their service life. The designs shall accommodate easy
installation, testing, or replacement at the launch site. \Were
practicable, explosive ordnance shall not be located in
assenbl i es which nust be renoved and replaced for the normal
mai nt enance of other nonexpl osive itens.

3.7.3 Human Ensineering. Thr oughout the design and
devel opment of expl osive ordnance, criteria shall be judiciously
applied to obtain effective, conpatible, and safe man-equi prent
interactions. Provisions such as tabs, shoulders, and different
thread sizes shall be enployed to prevent assenbly in any
I ncorrect manner which may inpair the intended functions.

3.7.4 Service life. Expl osi ve ordnance shall have a
service |ife comensurate with mssion requirenents. The
contractor shall identify age sensitive materials and shal
inplement service life surveillance of the age sensitive

materials in accordance with a plan approved by the acquisition
activity.

3.7.5 Interchanseability. To the extent practicable, the
design of the itens shall make provisions for the factory
repl acenent of subassenblies or parts.

3.7.6 Safety

3.7.6.1 Ceneral The desi gn of expl osive ordnance for
space vehi cl es shall be such as to mnimze the accident risk to
personnel, equipnment, and facilities. O dnance handl i ng,
Installation, and storage procedures shall be formally docunented
andshal | have appropriate cautions and warnings as determ ned by
ordnance safety personnel. Safety requirenments shall be
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establ i shed such as their inplementation can be verified during
all activities. The safety requirenents and procedures shal
conply with all local, state, and federal requirenents,
Conpl iance with applicable Range safety docunments, ESMCR 127-1,
WSMCR %f?-L SaMTO HB S-100 (KHB 1700.7), and M L-STD 1576, is
required.

3.7.6.2 Space Transportation System Payl oad Ordnance.
Expl osive ordnance and firing circuits enployed in ?ayloads to be
operated in the Space Transportation System and fl own on the
space shuttle vehicle shall neet the Chapter 2 requirenents of
NASA Handbook NHB 1700. 7. In addition, Chapter 2 of NASA
Handbook NHB 1700.7 defines safety requirenents that are
applicable for hazardous materials, pyrotechnics, destruct
subsystens, and ot her space equi pnent.

3.8 Manufacturing

3.8.1 Processes n ntrols. The manufacturing of

expl osi ve ordnance devi ces shall be acconplished in accordance
wi th docunented procedures and process controls which assure the
reliability and quality requi red. These manufacturing processes
and controls shall provide a supplier controlled baseline that
assures subsequent production itens can be manufactured that are
equi valent in performance, quality, and reliability to initial
production itens used for qualification or for flight. These
process controls shall be docunented to %ive visibility to the
procedures and specifications by which all processes, operations
I nspections, and tests are to be acconplished br t he supplier
This internal contractor docunmentation shall include the nane of
each part or conponent, each nmaterial required, the point it
enters the manufacturing flow, and the controlling specification
or draw ng. The docunentation shall indicate required tooling,
facilities, and test equipnent; the manufacturing check points;
the quality assurance verification points; and the verification
Frocedures corresponding to each %Pplicable process or materia

| sted. The specifications, procedures, draw ngs, and supporting
docunentation shall reflect the specific revisions in effect at
the time the iten(s) used for qualification were produced. Wen
approved by the acquisition activity, these flow charts and the
referenced specifications, procedures, draw ngs, and supporting
docunent ati on becone the manufacturing process control baseline
and shall be retained by the supplier tor reference. It is
recogni zed that many factors may warrant maki ng changes to this
docunent ed baseline; however, all changes to the baseline
Brocesses used, or the baseline docunments used, shall be recorded

the supplier followi ng the production of the first lot. These

changes provide the basis for flight accreditation of subsequent
production lots so the changes should be approved by the
acquisition activity or his designated representative
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3.8.2 Production Lots. Explosive ordnance itenms shall be
grouped together in individral production lots during the various
stages of manufacturing to assure that all itenms in a production
| ot are assenbl ed during the same tine period using the same
production naterials, tools, methods, personnel, and controls.
Each production |ot shall be |oaded wth explosive materials
manuf actured, tested, and stored as a single batch. Lot nunbers
shal | be assigned to each production | ot of explosive ordnance in
accordance with ML-STD-1168. A serial nunber shall be assigned
to each itemin each lot at an appropriate point in the
manufacturing flow

3.8.3 Contam hation

3.8.3.1 Fabrication and Handling. Fabrication and handling
of space equi pment shall be acconplished in a clean environnment.
Attention shall be given to avoiding nonparticulate (chemcal) as
well as particulate air contam nation. To avoid safety and
contam nation problens, the use of liquids shall be mnimzed in
powder |oading areas, or areas where initiators, explosive bolts,
or any | oaded expl osive devices are exposed.

~ 3.8.3.2 Device Aeanliness. The particulate cleanliness of
internal noving subassenblies shall be nmaintained to at |east

| evel 500 as defined in ML-STD-1246. External surfaces shall be
visibly clean. The al | owabl e product nonvolatile residue (NVR

| evel shall be nmaintained to at |east l[evel "G", as defined in
M L- STD- 1246. Specific cleanliness requirenments shall be
determ ned for each assenbly based on an anal ysis of overall
system cl eanl i ness requirenents.

3.8.4 [Electrostatic Discharge. Provisions shall be made
to avoid and protect against the effects of static electricity
generation and discharge in areas containing explosives.

3.8.5 Independent Mbnitoring. Facilities and inspection
stations shall be provided in the manufacturing area for the
surveillance and nonitoring of critical operations by an
I ndependent organi zation approved by the acquisition activity.

3.8.6. Ref ur bi shient . Expl osive ordnance conponents,
including cartridge actuated devices, shall be considered
one-shot itens. They shall not be refurbished for vehicle use
after firing. Units refurbished for use in special ground tests
shall be clearly identified as "NOT FOR FLIGHT" (see 3.5.3).

3.8.7 G af t smanshi p. Expl osive ordnance shall be
manuf act ured, processed, tested, handled, and installed such that
the finished itens are of sufficient quality to ensure reliable
operation, safety, and service life. The itens shall be free of
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defects that would interfere with operational use such as
excessive scratches, nicks, burrs, |oose material, contamnation,
and corrosion.

3.9 Storase and Handling Provisions Storage, handling
and transportation conditions to which explosive ordnance aré to
be subjected prior to flight shall be controlled to the limts
specified (see 3.4.3).

G eanliness shall be naintained during processing, storage,
and transportation using appropriate protective containers or
covers. Expl osi ve ordnance shall be stored and transported in
seal ed packages wusing antistatic wapping material where

appropri ate. The antistatic wapping material used should not
produce nonvol atile residues. The antistatic wapping materia
shall be grounded through a resistor prior to renoval. Th

e
groundi ng resistor shall have a value between 100,000 ohns and 1
megohm.

4, QUALITY ASSURANCE PROVI SI ONS

4.1 Responsibility for |nspections and Tests. Unl ess
otherwi se specified in the contract, the supplier is responsible
for the performance of all inspection and test requirenents as

specified herein. Except as otherw se specified in the contract,
the contractor may use his own or any other facilities suitable
for the performance of the inspection and test requirenents
specified herein, unless disapproved by the governnent. The
government reserves the right to perform any of the inspections
set forth in the specification where such inspections are deened
necessary to assure that supplies and services conformto
prescribed requirenents.

4.1.1 Responsibilitv for Conpliance. Al itens nust neet
all requirenments of Section 3. The inspections set forth in this
speci fication shall beconme a part of the contractor's overal
i nspection systemor quality program  The absence of any
i nspection requirenents in the specification shall not relieve
the contractor of the responsibility of assuring that all
products or supplies submtted to the CGovernnment for acceptance
conply with all requirements of the contract.

4.1.2 Test Equipnent and Inspection Facilities. The
manuf acturer shall insure that test and inspection facilities of
sufficient accuracy, quality, and quantity are established and
mai ntained to permt performance of required inspections.

4.2 (Cassification of |nspections and Tests. The tests
and inspections specified herein are classified as foll ows:

a. Parts, materials, and process controls (4.3)

19



DOD- E- 83578A ( USAF)
15 OCT 1987

b. Design verification tests (4.4)

c. Qualification tests (4.5)

d. Lot Acceptance tests (4.6)

e. Service life verification tests (4.7)

4.3 Pparts, alerials. and Process Controls. To ensure
that a reliable explosive ordnance conponent is manufactured, al
parts and materials shall be adequately controlled and inspected
prior to assenbly. Verification of material outgassing shall be
In accordance with ASTM E 595-84. During fabrication, the tools
and processes, as well as parts and materials, shall be
adequately controlled and inspected to ensure conpliance wth the
approved manufacturing processes and controls.

4.3.1 Part oQualification. Parts, such as detonators and
other explosive elenments, used in safe and arm devices or other
assenblies shall be acceptance and qualification tested as
separate itenms. Detonators and other explosive elenents shall be
froma production |ot that have a verified service life for the
schedul ed operational use.

4 .3.2 Records, Records docunenting the accreditation
status of the explosive ordnance conponents shall be maintained
foll owm ng assignnent of serial nunbers. Each item shall have
i nspection records and test records maintained by serial nunber
to provide traceability from system usa%s to assenbly |ot data
for the device. Conplete records shall be maintained and shal
be available for review during the service life of the system

The records shall indicate all relevant test data, all rework or
modi fications, and all installation and renovals for whatever
reason.

4.3.3 Manufacturing Screens. FEach unit in all production

| ots of explosive ordnance shall be subjected to in-process
production screens to assure conpliance with the established
manuf acturing process control baseline and the specified
requirements to the extent practicable. The conpliance with the
docunent ed process controls, documented screening requirements,
required hardware configuration, and general worknanship
requi renments shall be verified. Each conpleted unit shall be
subjected to visual inspection to assure that it is free of
obvi ous defects. Each conpleted unit shall be subjected to a
di mensi onal check to verify that it is wthin specified physica
limts. Conpleted EEDs shall, as a mninum also be subjected to
the follow ng additional screens:

a. N-ray exam nation to detect critical interna

defects such as in plastic parts or hydrocarbons
where N-ray exam nation can be perceptive.
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b. X-ray radi ographi c exam nation to detect critical
internal defects, such as entrapped netallic
particles.

c. Leak tests to assure seal effectiveness.

d. Bridgewire resistance within 10 percent of the
desi gn val ue.

e. El ectrostatic sensitivity.

f. El ectrical insulation resistance.

4.3.4 Nonconformng Material. Nonconform ng material or

assenbl ed units that do not neet the established tolerance limts
set for the production screens shall be renoved fromthe
production |ot. Nonconform ng material or assenbled units may be
rewor ked and rescreened in accordance with established procedures
if the rework is not so extensive as to jeopardize the production
lot identity of the material or assenbled unit. If the reworked
material or assenbled unit subsequently passes the production
screens, it can again be considered part of the production |ot.
Nonconform ng material or assenbled units that -do not satisfy
this rework criteria shall be considered scrap. Reassignnent of
assenbl ed production units to a different production |ot shal
not be nade.

4.4 Design Verification Tests. Design verification tests
shal| be performed to denonstrate conpliance of new designs or of
modi fied designs with the specified perfornmance margins #see
3.3). Alternate test nethods to those indicated herein for
margi n denonstration nay be used if approved by the acquisition
activity. Test units shall be sufficiently simlar to the final
proquction units as to not jeopardize the validity of the test
results.

4.4.1 Cartridae Actuated Device Perfornance Marqins

4.4.1.1 Mninum Charge Wight. The ability of cartridge
actuated devices to operate successfully with a m ni mum expl osive
charge shall be verified by firing a mninmmof five devices
containing a charge which is 80 percent or |ess of the m ni mum

speci fied charge weight. | f redundant cartridges are used in the
device, only one cartridge shall be active and the other shall be
inert. The tests shall be conducted at the specified | owest

desi gn operating tenperature using 3 units, and at the highest
tenperature using 2 units. A satisfactory nmargin is denonstrated
only if all tests are successful
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4.4.1.2 Maximum Charse Wiaht. The ability of cartridge
actuated devices to withstard an overcharge shall” be denonstrated
by firing a mninum of five devices containing a charge which is
at |east 120 percent of the nmaxi mum specified charge weight and
with no increase in internal free vol ume. | f redundant
cartridges are used in the device, both cartridges shall be
active. The tests shall be conducted at the specified highest
desi gn operating tenperature, 3 units, and at the | owest
tenperature, 2 units. A satisfactory margin is denonstrated only
if all tests are successful.

4.4.1.3 Mechanical load, The ability of cartridge
actuated devices, to function while under |oad shall be verified
by firing two devices at the highest design operating tenperature
and three devices at the |owest tenperature while under no | oad
and a mnimum of two devices at the |owest design operating
tenperature and three devices at the highest tenperature while
under a load greater than 1.5 tines the nmaxi num operating | oad.
A sati?f?ctory margin is denonstrated only if all tests are
successful .

4.4.2 Severing and Penetrating Explosiv Ar Per f or man
Mar gi ns. The ability of severing and penetrating explosive
charges to performw th an adequate nargin shall be denonstrated
by one of the following tw tests:

a. A mnimm of five charges at the nom nal operating
tenperature shall be test fired using 1.5 tinmes the
maxi mum t hi ckness of the specified material at the
maxi mum st andof f. A satisfactory margin is
denonstrated if the specified penetration or
severance is achieved wth all charges.

b. A mnimm of five charges using 67 percent or |ess
of the m ninum specified explosive charge, at the
nom nal operating tenperature, should be test fired
usi ng the maxi mum thi ckness of the specified
material at the maxinum standoff. A satisfactory
margin is denonstrated if the specified penetration
or severance is achieved with all charges.

4.4.3 Detonation Transfer Performance Marqins (Except for
Through Bulkhead Initiators). The ability of the detonating
donor to propagate the detonation to the receptor shall be
denonstrated by one of the follow ng methods:

a. A mnimumof 10 firings using a donor charge which
is 75 percent or |less of the m ninum specified
charge and at the nom nal operating tenperature
shal ' be conduct ed. Hal f of these test firings
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shal | be conducted using the m ni num specified air
gap and hal f conducted using the maxi num specified
alr gap. A satisfactory margin is denonstrated if
all tests are successful.

b. A mninmumof 10 firings using the specified nom nal
donor charge and at the nomi nal operating
tenperature shall be conducted. Half of these test
firings shall he conducted using an air gap that is
at least four tines the maxi num design air gap
wdth or a 2.54 mllinmeters (0.10 inch) gap,
whi chever is greater, plus 1.25 mllineters, and
hal f conducted using an air gap that is 50 percent
of the m nimum design air ?ap. A satisfactory
margin is denonstrated if all tests are successful

4.4.4 Detonation. Transfer Performance Marains for Through
Bul khead Initiators. The ability of Through Bul khead Initiators
to initiate the receptor charge through a bul khead 1.20 tines the
maxi mum speci fied thickness shall be denonstrated by a m ni num of
six test firings using the nomnal charge. Half of these tests
shall be fired at the hi ghest design operating tenperature and
hal f of these tests shall be at the |owest design operating
tenperature. The ability of Through Bul khead Initiators to
initiate the detonation through the m ni numthi ckness bul khead
wi t hout causing | eakage shall be denonstrated by a m ni num of
three test firings. These tests shall be fired at the highest
design operating tenperature using the naximum specified charge
t hrough a bul khead that is 80 percent of the m ni num specified
thickness. A satisfactory margin is denonstrated if all tests
are successful.

4.4.5 EED Current Tine. The effect of current on the
firing tinme shall be denonstrated by testing the EEDs at various
current levels fromthe specified All-fire current up to 22.0
anps. A mnimm of four current levels shall be tested using 5
EEDs at each |evel.

4.4.6 Verification of Nonoperatina Constraints. The
ef fects of nonoperational environnents on the explosive ordnance
may be determ ned by nonoperating devel opnment tests. These tests
woul d be used to identify fabrication, storage, handling,
transportation, installation, and launch preparation constraints
or controls that may be necessary. Approval of the acquisition
activity is required if it is necessary to provide special
nonoperating environnental controls other than those specified
herein.

4.4.7 HFastxt ures. Thefixtures required for the
testing of explosive ordnance shall be designed to sinulate the
I ntended applications.
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4.5 Qualification Tests. Qualification tests shall be
performed to denonstrate, te the extent it is practicable, that
expl osi ve ordnance neets the specified design requirenents. The
6 dB, 10 deg C, or other design factors of safety or margins
specified herein include test condition tolerances that are those
allowed in M L-STD 1540. Al'l qualification tests shall be
conducted wth hardware of the final design that have been
manuf actured in accordance with the parts, nmaterials, processes,
and controls specified (see 4.3) and that have passed al
i n-process production screens. Note that the qualification test
requi rements for EEDs are separate fromthe qualification test
requi renents for other explosive ordnance. Wen a conponent and
its associated EED both require qualification Lestin?, the
conponent testing and the EED testing nay be conbined to reduce
the total test program However, the total test program shal
satisfy all requirenments specified for EED qualification as well
as for conponent qualification.

4.5.1 Qualification Tests for EEDs

4.5.1.1 Test Program The qualification test program for

eeps shal | i nclude the nondestructive EED | ot acceptance testing
of all units in accordance with Table |I and the testing of 216
units in accordance with Table II. The entire production |ot

shall be rejected if there are any test failures of the 216 units
during the Table Il tests.

4.5.1.2 Firinu tests, The firing tests for all EEDs shal
be conducted at the specified currents.

4.5.1.2.1 Detonatins EEDs. The firing tests for EEDs
contai ning a detonating mai n charge shall include nmeasurenents of
output using a dent test. Current versus firing tinme shall be
measured on all functioning tests.

4.5.1.2.2 Deflauratina EEDs. The firing tests for EEDs
containing a deflagrating main charge shall be fired in a closed
bonb.  Measurenents using redundant instrumentation shall include
pressure versus tinme and current versus tine.

4.5.2 Qualification Tests for Explosive Odnance (Except
EEDs)

4.5.2.1 Test Prouram The qualification test program for
expl osi ve ordnance other than EEDs, such as separation nuts,
cutters, pin pullers, valves, and linear charges, shall include
the testing of 27 units in accordance with Table IV. The entire
production lot shall be rejected if there are any test failures,
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4.5.2.2 Firing Tests. The firing tests for expl osive
ordnance other than EEDs shall be designed to sinulate actual
operational installations and shall be conducted to denonstrate
the ability of the conponent to perform to the design
requirements. The firing tests shall include a neasurenent of
firing time, Conmponents operating on gas pressure from a
defl agrating charge which contain redundant charges shall use
both charges when tested at high tenperature and shall use only
one charge when tested at | ow tenperature. |f either of these
conditions do not represent the worst case conditions, the device
shal | also be tested under the worst case conditions. Detonating
components, such as |inear explosive charges, shall be tested
usi ng one EEG Firing tests of |inear charges shall include
instrunentation to measure detonation velocity.

4.5.2.3 Structural Lecads. Tests shall be conducted to
verify the adequacy of the l[imt and ultimate |oads for
structural conponents such as separation nuts and bolts.

4,53 Qualification of Existing Designs. |t nmay be
possi ble to show that existing designs, or itens previously
qualified for other applications, have adequately denonstrated
conpliance to all qualification requirenents stated herein for
new designs. Deficiencies in neeting all of the requirenments may
be fulfilled by supplenenting the existing data with new test
data. Requalification is required for itenms that incorporate
extensive changes in design, nmanufacturing processing,

environnmental |evels, or other requirenents. Vai ver of
qualification or requalification requirements requires the
approval of the acquisition activity. Qual i fication by

simlarity shall be permtted only with the concurrence of the
acquisition activity.

4.6 Lot Acceptance Testing. Lot acceptance testing shal
be perfornmed as the basis for |ot acceptance on each production
| ot manufactured after the qualification lot. Lot acceptance
testing is that testing perforned to denonstrate that a
production |ot of explosive ordnance that has passed the
production screening also neets the other requirements of this
speci fication. Itens submtted for |ot acceptance shall have
been manufactured using the sane supplier docunented processes
and controls as used for the qualification tests units.
Acceptance test environmental |evels shall be the same as the
qual i fication test environnental |evels. Lot acceptance of a

roduction lot is achieved by the satisfactory conpletion wthout
a%h;re of the applicable tests described in 4.6.1, 4.6.2, or
4.6.3.

4.6.1 EEDs. The |ot acceptance test program for EEDs
shall consist of the firing tests of a |lot sanple of 30 EEDs or
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10 percent of the lot, whichever is greater, randonmy selected.
Testing shall be conducted in accordance with Table V. The

entire production ot shall be rejected if there are any test

failures.

4.6.2 Explosiv nan her Than EEDs). The |ot
acce?tance testing of other explosive devices shall consist of
the firing tests of a |lot sanple of nine devices, or 10 percent
of the lot, whichever is greater, randomy selected. Testing

shal | be conducted in accordance with Table VII. The entire
production lot shall be rejected if there are any test failures.

4.6.3 Conbined Tests Because the | ot acceptance tests
are simlar to the qualification tests, but require a smaller
nunber of units, conbined testing is recommended. For exanple,

the initial production lot is normally used for qualification
testing so no additional |ot acceptance testing would be required
for the remaining units in that initial production |ot. Separ at e
| ot acceptance tests would, therefore, only be required for
fol l owon production |ots.

4.7 sgerviMeerliifi cati on Tests. Service life
verification tests are defined as those tests conducted to
denonstrate that each_?roduction | ot of conponents containi ng
explosive materials will perform satisfactorily during their
specified service life. Lot acceptance testing establishes an
initial 1 year of authorized service life for the remaining units
in that production |ot. Followng this initial 1 year,
additional service life shall be denonstrated by successfu
conpl etion of either aging surveillance tests conducted annually
in accordance with Table VIII or by accelerated aging tests
conducted every 3 years in accordance with Table |X The
accel erated aging test, Table IX, may be conducted at the tine_ of
acceptance for an initial three year service life. Any remalning
units in the production lot shall be rejected if there are any
test failures. There is no limt on the nunber of successfu
service life verification tests that can be perforned on a
production |ot. Service life testing does not need to be
conducted every year, or every three years, as described in this
para?raph, provided the aging surveillance tests or the
accel erated aging tests are successfully acconplished within one
or three years respectively prior to use of the ordnance device.

4.7.1 een Surveillance Test A randonly selected sanple
of five conmponents from each |ot *shall be tested yearly until the
lot is exhausted. The procedure shall be as described in Table
VITI.

4.7.2 EED Accelerated Auina Test Ten randonly sel ected

expl osi ve ordnance conponents shall be stored at 71 + 5 deg C for
28 days to accelerate the normal aging process. The tests and
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met hods described in Table | X shall be used for this test.
Successful conpletion of this testing shall result in a 3-year
extension of the useful life for the remaining units fromthe
production | ot assumng they will be stored at 21 + 20 deg C
This test shall be repeated at the end of every 3 years to extend
the life of existing hardware. This test nmay be tailored by
adjusting the duration of storage to obtain other service life
assi gnments.

4.7.3 OQher Explosive Conponents. Surveillance testing of
ot her expl osive conponents, which would include transfer charges,
mld detonating cord, linear shaped charge, prima line and prim
cord, shall be conducted as appropriate. Table X contains a
recommended procedure for these tests.

5. PACKAG NG (Not Applicable)

6. NOTES

_ 6.1 Intended use. Itens covered by this specification are
intended for use in space vehicles or In equipnment with high
reliability requirenments. The requirenents stated in the

specification are a conposite of those that have been found to be
cost effective for high reliability space vehicle applications.
Because of the simlarity of requirenents, this specification nma
be used to specify requirenents for explosive ordnance for |aunc
vehicles, intercontinental ballistic mssiles, reentry vehicles,
or other vehicles. For these applications the term "space
vehicle" is to be interpreted as the applicable vehicle

The general manufacturing process control requirenents are
intended to assure that a known quality product is manufactured
and that all units in all production lots will have a uniform
high reliability. There are specific production screening
requi renments and specific | ot acceptance requirenents stated for
EEDs to be used in applications associated with the National
Sgace Transportation System (NSTS). The requirenments stated for
these EEDs are intended to neet the safety requirenents
est abl i shed by NASA for NSTS applications. EEDs that satisfy the
requi rements 1 ncluded herein for STS applications nmay be used in
ot her DoD applications.

The specification imposes the concept of product flight
accreditation (see 3.1) to assure that these critical "one-shot"
expl osi ve ordnance conponents satisfy all requirenments that have
been found necessary to assure successful space vehicle
mssions. Note that items certified by NASA for use on the NSTS
or itens furnished by other ?overnnent agencies (GFE) may require
additional testing or <controls to satisfy the “flight
accreditation requirements of 3.1.
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6.2 Tail ored Application. Wiere  possible, t he
requirements in the specifization are stated in ways that are
self-tailoring to each application. However,  additional

tailoring of the requirements shoul d be considered throughout the
acqui sition ﬁrocess within the constraints of the major program
el enent s. These el ements typically include perfornance, testing,
reliability, schedules, roduction costs, operating costs,

mai nt enance costs, and other high cost drivers in the projected
life cycle. Contractors are encouraged to identify to the
acquisition activity, for program office review and
reconsi deration, any requirenents inposed by this specification
that are believed excessive. However, contractors are rem nded
that deviations from contractually inposed requirenents can be
granted only by the acquisition activity. Note that referenced
test methods are usually stated in this specification as
suggestions, not as mandatory requirements.

It is intended that detailed specifications prepared for the
procurenent of specific devices would reference this genera
specification to incorporate the applicable requirenments. An
attenpt was made to state the requirenents in ways that would be
self-tailoring to the specific applications w thout paragraph
ref er enci ng. For exanple, requirenents are identified for:

a. EEDs,
b. O her expl osive ordnance, and
c. Space vehicle applications

| f a space vehicle specification states that explosive
ordnance "shall be in accordance w th DOD E-83578" then al
requi rements stated in this specification are applicable. If a
detailed specification for an EED states that the EED "shall be
in accordance with DOD-E-83578" then only the EED requirenents
stated in this specification woul d be nade applicable by that
reference. Additional tailoring statements woul d not be required
to elimnate the vehicle requirenents or the requirenents for
other explosive ordnance. Requirenents stated for other types of
EEDs, for other conponents, or for the vehicle are not nade
applicable by such a reference.

6.3 Definitions

6.3.1 Acceptor, An acceptor (AKA receptor) is an
explosive el ement which receives a detonating inpulse froma
previously exploded el enent, called a donor, and serves to
propagate the detonation.
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6.3.2 Acquisition Activity. The acquisition activity is
the Government office or agency acquiring the equipnent, system
orlsu%systenlfor whi ch this docunent is being contractually
appl i ed.

6.3.3 Al-fire Current, The all-fire current is the
| owest | evel of current which results in initiation with a
reliability of 0.999 at a 95 percent confidence |evel

~6.3.4 Batch. A batch is a quantity of explosive materia
whi ch has been prepared as a unit by a chem cal process or
physi cal m xing process.

6.3.5 Booster Charge. A booster charge is an expl osive
charge augnenting the initiating charge ofan explosive train to
cause ignition or detonation of the main explosive charge or to
i ncrease the output of the assenbly.

_ 6.3.6 Bridgewire. A bridgewire is a resistance wire
!ncorﬁorated into expl osive ordnance to convert electrical energy
into heat to cause ignition of the explosive charge.

6.3.7 Cartridge. A cartridge is an explosive device
designed to produce pressure for performng a nechanica
function, i.e., operating a cartridge actuated device such as a
pin puller or cable cutter. A cartridge may be the first, or
only, explosive element in an explosive train and thus be
considered an initiator. Electrically actuated cartridges are
EEDs.

6.3.8 Cartridge Actuated Device. A cartridge actuated
device is a mechani sm whi ch enpl oys the energy produced by an
expl osive charge to performor initiate a mechanical action.
Exanpl es are: pin puller, cable cutters, separation nuts, and
expl osi ve val ves.

_ 6.3.9 charge. A charge is a quantity of expl osive | oaded
inan initiator, detonator, cartridge or other itens containing
expl osi ves.

6.3.10 Charge. Llinear Explosive. A linear explosive
charge is a relatively |long explosive charge contained in a netal
or plastic sheath. Li near expl osive charges may be cylindrical
or contained in a "v* groove. They are generally less than 5
mllimeters in dianeter and nay be many neters in length. Uses
include severing materials and transferring detonation or
defl agrati on.

6.3.11 Charae. Penetrating. A penetrating charge is an
assenbly containing an explosive charge |oaded in a shaped
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casing, generally an inverted cone, which when fired, produces a
penetrating jet action. Pe-etrating charges are typically used
for destruct systemns.

6.3.12 Charge. Severing. A severing charge is a linear
expl osive charge used to fracture or cut nmetal or other
material s. It 1s typically used for separating functions.

6.3.13 Cook-off Tenperature. The cook-off tenperature is
the |owest tenperature that will cause a detonation or
defl agration of an explosive naterial

~6.3.14 Cossover. A crossover is an explosive connecting
l'ink between redundant expl osive trains.

6.3.15 Defl agration. Deflagration is wvery rapid
conbustion.  Although classed as an explosion, deflagration
generally inplies the burning of a substance with self-contained
oxygen so that the reaction zone advances into the unreacted
natep|?l at less than the velocity of sound in the unreacted
material .

6.3.16 Destruct Charse. A destruct charge is an expl osive
assenmbly, generally a penetrating charge assenbly, used to
destroy errant vehicles.

6.3.17 Detonation. High Order. A high order detonation is
a chemcal reaction that propagates with sSuch rapidity that the
rate of advance of the reaction zone into the unreacted naterial
exceeds the velocity of sound in the unreacted material. A
detonation is classed as an explosion. The rate of advance of
the reaction zone is terned detonation rate or detonation
velocity. Wien this rate of advance attains such a value that it
wi |l continue w thout dimnution through the unreacted nateri al
it is terned the stable detonation velocity.

6.3.18 Detonation, Low Order. A |low order detonation is a

chem cal reaction where the reaction rate is lower than the
stabl e detonation velocity and higher than the reaction rate of a
defl agration. An explosive charge which detonates |ow order is
usual 'y incapable of initiating a high order detonation in a
succeedi ng secondary explosive charge.

6.2.19 Detonator. A detonator is an initiator for high
order detonating expl osives. Detonators used in space vehicles
are generally EEDs, i.e., electrically actuated.

6.2.20 Donor. A donor is an explosive charge which
transmts a detonating inpulse out of the detonating charge into
a succeedi ng explosive elenent, the acceptor.
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6.3.21 Dud. A dud is an explosive charge or conponent
that fails to fire or function upon receipt of the prescribed
initiating stimulus.

6.3.22 EED (Electroexplosive Device) .  An el ectroexpl osive
device is an explosive initiator that is electrically actuated.
The EED is the explosive elenent used to operate a cartridge
actuated device, to initiate an explosive charge, or to ignite a
deflagrating material. Detonators, squibs, and cartridges when
electrically actuated are EEDs.

~6.3.23 Explosion. An explosion is a chem cal reaction
which is effected in an exceedingly short space of time, with the
generation of a high tenperature and generally a large quantity
of gas. The termincludes both deflagration and detonation

6.3.24 Ezxplosive. An explosive is a generic termfor
material s that explode and includes deflagrating materials and
detonating materials.

~ 6.3.25 Explosive Bolt. An explosive bolt is a bolt that
Is intended to be fractured at a predeterm ned point by a
contained or inserted explosive charge.

6.3.26 Explosive Odnance. For the purpose of this
document, explosive ordnance is defined as any conponent or
assenbly containing, or operated by, an explosive material

6.3.27 Explosive Train. An assenbly of explosive charges
that interact to performa function such as conbinations of EEDs,
donors, receptors, boosters, and other explosive charges. An ETA
Is an exanple of an explosive train.

6.3.28 Explosive Transfer Assenbly (ETA), An expl osi ve
transfer assenbly is an explosive train consisting of an assenbly
of linear charges used to transfer a detonation froman initiator
to an end function. The purpose of the ETAis to allow the
initiator to be l|ocated away from the end function for
accessibility. An exanple is a solid notor igniter, |ocated
inside a spacecraft, connected to the initiator, |ocated on the
exterior of the spacecraft, by an ETA

6.3.29 |nitiator. An initiator is the first element in an
expl osive train which, upon receipt of the proper mechanical or

electrical inpulse, produces a deflagrating or detonating
action. The deflagrating or detonating action is transmtted to
the followng elenents in the train. Initiators may be

mechanically actuated, percussion primers, or electrically
actuat ed (EEDs).
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6.3.30 Lead. A lead is an explosive charge contained in a
can or in pellet formused within a device to transfer a
detonation from one point to another. An exanple is a rotor
charge used in safe and arm devi ces.

~6.3.31 Linear shaped charge. A |inear shaped charge is a
| i near expl osive charge contained in a nmetal sheath with a "vy»
groove to direct the explosive output and is used for cutting
metal or other materials..

_ 6.3.32 No-fire. The "No-fire" current or "No-fire" power
is the current or power that produces, in the specified tine
period, the maxi mum input energy level at which an EED will not
fire or degrade with a reliability of 0.999 at 95 percent
confidence |evel.

6.3.33 NSI (nNasA Standard Initiator). The NSI is an EED.
ghe term NSI may only be used when the EEDs have been certified
y NASA.

6.3.34 Percussion. Percussion is a method of initiating
the explosive reaction by an intentional sudden pinching or
crgshlng oflthe expl osive material, as between a blunt firing pin
and an anvi

6.3.35 Primary Expl osive. A primary explosive is an
expl osive material which is extrenely sensitive to heat or shock
as the initiating mechanism such as azides and styphnates.
Primary explosives are normally used in initiators.

6.3.36 Production Lot A production ot is a group of
assenbl ies or devices of a'single type and size fabricated at one
lace in a continuous manufacturing process using the sane
ooling and the same material batches.

) 6.3.37 Receptor., Receptor is another name for an acceptor
char ge.

6. 3. 38 Recommended Firing Current .  The recommended firing
current is the current recommended to be applied to an
el ectroexpl osi ve device to cause initiation of the explosive
charge and which provides a margin over the "all-fire" current
specified for the device.

6.3.39 Safe and Arm Device, A safe and armdevice is a
mechani cal or el ectromechani cal device which in the safe
condition renders the explosive device electrically and
mechanically safe, i.e., the initiating circuitry and the
explosive train are both interrupted. Wen in the armcondition
the safe and arm device renders the explosive device operative
and ready to fire when initiated.
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6.3.40 Secondary Explosive. = A secondary explosive is an
explosive material that is relatively insensitive to heat or

i mpact and nust be initiated by a suitable primary explosive or
anot her secondary expl osi ve.

6.3.41 Sensitivity. Sensitivity is the characteristic of
an expl osive or charge which expresses its susceptibility to
initiation by externally applied energy such as heat, nechani cal
shock, or other stimuli.

6.3.42 Service Life. The service life is the period of
time extending fromthe date of manufacture of the explosive
ordnance to a date when the assenbly is considered no | onger
acceptable for flight.

6.3.43 Squib. A squib is a general termthat is used for
any one of many small expl osive devices that are |oaded wth
defl agrating explosive so that the output is pr|nar|lg gas and
heat . Squibs may be initiators for gas generators and igniters
or may be cartridges for cartridge actuated devices.

El ectrically actuated squi bs are EEDs.

6.3.44 Throush Bulkhead Initiator. A through bul khead
initiator is a high order detonation transfer elenent which
propagates the detonation through an integral netal bul khead by
transmtting shock waves from the donor side to the acceptor
side. The through bul khead initiator is generally used where
?pnplete sealing is needed between explosive elenents after

iring.

6.3.45 Traceability. Traceability is the requirenment to
provide the neans of determning when and where each el enent of
an explosive train was nanufactured.

6.4 Bruceton Met hod. The Bruceton nethod of determ nin
the firing characteristics of initiators, as described in NAV
2101, results in a good approxinmation of the 50 percent "fire,"
50 percent "no-fire," energy levels. The Bruceton test should be
used to denonstrate conpliance with the Range Safety Regul ati ons,
WBMCR 127-1 and ESMCR 127- 1. In using these data as a guide to
establ i sh recommended operational firing levels for initiators,
adequate nargins shall be incorporated to conpensate for the
i nherent inaccuracy of the "all-fire" data. Bruceton data should
not be used to denonstrate conponent reliability.

6.5 Subject Term (Rey Word) Listing
Al-fire

Bridgew re
Cartridge Actuated
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Detonation Transfer
El ect r oexpl osi ve
Expl osi ve  Ordnance
Expl osi ve Trains
Initiator

No-fire

Penetrating
Severing

Shaped Charges
Through Bul khead

6.6 upers ion . This issue of DOD-E-83578 is a
conplete revision that supersedes all previous issues of
DOD- E- 83578 for new designs. The previous issues of DOD E-83578

remain in effect to cover the procurenent of previously designed
equi prrent .

Cust odi an: Preparing Activity
A r Force - 19 Ar Force - 19

(Project No. 1820 - FO016)
Doc 1264b Arch 1226b
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TABLE | . n [ ive EED Lot A n T

TEST M L- STD- 1576 PROCEDURE QUANTI TY

Vi sual |nspection Met hod 1101 100 percent
D nensi onal Check Met hod 1102 100 percent
Bridgewire Resistance * Met hod 2201 100 percent
Leak Test Met hod 1111 100 percent
Static D scharge Met hod 2205 100 percent
| nsul ati on Resistance Met hod 2117 100 percent
Bri dgewi re Resistance Met hod 2201 100 percent
K-ray Met hod 1103 100 percent
N-ray Met hod 1404 100 percent

TABLE FOOTNOTE

*

This bridgewire test may be omtted if bridgewire testing
was conducted after |oading and recorded neasurenents are
avai | abl e. Items which fail any of the above tests shal
be considered nonconformng assembled wunits and

di spositioned per Paragraph 4.3.4. A failure rate of 5
percent or nmore for any one test shall trigger an appraisal
of the lot status.
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TABLE 11

EED Qualification Testing

TEST M L- STD- 1576 NUMBER OF EEDs

PROCEDURE TESTED AS FOLLONS
Nondestructive Tests* TABLE | 45 45 5 6 5 5 105
No-fire Bruceton Method 2203 ** 45
(5 m nute constant
current)
Al'l-fire Bruceton Met hod 2203 ¥* 45
(30 mllisecond
constant current)
H gh Tenperature Met hod 3404 ¥* 5
Exposure
Tenperat ure Met hod 3407 5 5 105
Cvclina
Shock Met hod 3114 5 105
Vi bration Met hod 3113 105
Drop Test (2 neters) Method 3409 6
Bridgew re Met hod 2201 6 5 5 105
Resi St ance
| nsul ation Met hod 2117 6 5 5 105
Resi st ance
Leak Test Method 1111 6 5 5 105
X-ray Met hod 1103 6 5 5 105
Nrav Met hod 1404 6 5 5 105
No-fire Met hod 2404 6 5 5 105
Verification
Anbi ent At ﬁpecified ** 6 5 5
Firing Test All-fire

Per Met hod 2405

Tenperature Test per ** 105
Firina Tests Table I

TABLE FOOTNOTES
x Al

216 EEDs submtted to qualification nust have passed

nondestructive acceptance tests of TABLE I.

x> The ** and the |ine under

nunber of EEDs (such as ** 105)

i ndi cates those EEDs are consi dered destroyed by the test.
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TABLE I11. Lot Sanple Allocation for Tenperature FiringTests
Firing Tenperature All-fire Predicted 1/ 22 Amps
Current Operating Current
- Anbi ent Tenperature 15 15 5
- H gh Tenperature 2/ 15 15 5
- Low Tenperature 3/ 15 15 5

TABLE FOOTNOTES

17 In the event that firing current cannot be predicted,
these EEDs shall be tested at 2 tinmes the specified
all-fire current

27 Fire at the predicted high tenperature or at +71 deg C
whi chever is higher.

37/ Fire at the predicted |ow tenperature or at -57 deg c,
whi chever is |ower.

37



DOD- E- 83578A ( USAF)
15 OCT 1987

TABLE 1V. Explosive Ordnance (other than EEDs)
Qual id i casiont S

SUGGESTED TEST
METHOD 1/ QUANTITIES 2/
MIL-STD-1576
Visual Met hod 1101 6 21
| nspecti on
D mensi onal Met hod 1102 6 21
Check
Temperature Met hod 3407 6 21
Cycling
Shock Method 3114 21
Vibration Met hod 3113 21
Firing Tests
- Anbi ent Tenperature 2 7
- H gh Tenperature 3/ 2 7
- Low Tenperature 4/ 2 7

TABLE FOOTNOTES

1/

The test nethods indicated are suggestions for use in
gspabl|sh|ng detail ed requirenments applicable to specific
evi ces.

A total of 27 devices are required for qualification. The
quantities for each test or test sequence are as indicated.

Fire at the predicted high tenperature or at +71 deg C
whi chever is higher, and at the predicted operating current.

Fire at the predicted | ow tenperature or at -57 deg C
whi chever is lower, and at the predicted operating current.

X-ray or N-ray inspections, or both, should be used where
appropriate
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TABLE V. EED Lot Acceptance Testing

TEST M L- STD- 1576 PROCEDURE QUANTI TY
Nondestructive Tests TABLE | 100 percent of |ot
‘Tenperature Cycling Met hod 3407 Lot Sanple =
iShock Met hod 3114 Lot Sanple *
Vi bration Met hod 3113 Lot Sanple *
(Use qualification |evel)
K-ray Met hod 1103 Lot Sanple *
IN-ray (optional) Met hod 1404 Lot Sanple *
Bridgew re Met hod 2201 Lot Sanple *
Resi st ance
| nsul ati on Met hod 2117 Lot Sanple *
Resi st ance
Leak Test Met hod 1111 Lot Sanple *
No-fire Verification Met hod 2402 Lot Sanple *
Firing Tests Met hod 2405 Lot Sanple *

Per TABLE VI

TABLE FOOTNOTE

* The Lot Sanple is 10 percent of the Lot but not l[ess than 30.
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TABLE VI. Lot Sanple Allocation for Tenperature Firing Tests 1/

Firing Tenperature All-fire Predicted 2/
Current Operating Current
Anbi ent Tenperature 1/6 Lot Sanple 1/6 Lot Sanple
Predicted H gh Tenp 3/ 1/6 Lot Sanple 1/6 Lot Sanple
Predicted Low Tenp 4/ 1/6 Lot Sanple 1/6 Lot Sanpl e
TABLE F E

1/ The Lot Sanple is 10 percent of the Lot but not |ess than 30.

27 In the event that the operating current cannot be predicted
the test level current shall be twice the all-fire current.

3/ Fire at the predicted high tenperature or at +71 deg C
whi chever is higher.

4/ Fire at the predicted |ow tenperature or at -57 deg C,
whi chever is [ower.
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TABLE VII|. Explosive O dnance (& her than EEDs)
Lot Acceptance Tests

SUGGESTED QUANTI TI ES
TEST METHOD 1/ 9 27
M L- STD- 1576

Vi sual Inspection Met hod 1101 9

D nensi onal Check Met hod 1102 9
Tenperature Cycling Met hod 3407 9
Shock Met hod 3114 9
Vi bration Met hod 3113 9
Firing Tests

- Anmbi ent Tenperature 3

- H gh Tenperature 3/ 3

- Low Tenperature 4/ 3

TABLE FOOTNOTES

1/ The test nethods indicated are suggestions for use in
establishing detailed requirenents applicable to specific
devi ces.

2/ The lot acceptance test quantity shall be nine devices, or
10 percent of the |ot acceptance test, whichever is greater.

37 Fire at the ﬁredicted hi gh tenperature or at +71 deg C,
whi chever is higher

47 Fire at the predicted |ow tenperature orat -57 deg C
whi chever is [ower.
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TABLE VII|1. E=D Surveillance Test
NOTE: Wien surveillance tests are used to verify the service

life requirenents of Subsection 4.7, testing shall be
conducted one year after |ot acceptance testing and
each year thereafter to extend service life for an
additional year. Testing may be deferred when there
Is no planned use of EEDs for a long period of tine.

TEST M L- STD- 1576 PROCEDURE QUANTITY
Nondestructive TABLE 1 5
Tests

Tenperature Cycling Met hod 3407 5
Shock Met hod 3114 5
Vibration _ Met hod 3113 5
(Use qualification |level)
X-ray Met hod 1103 5
N-ray (optional) Met hod 1404 5
Bridgew re Met hod 2201 5
Resi St ance

| nsul ation Met hod 2117 5
Resi st ance

Leak Test Met hod 1111 5
No-fire Verification Met hod 2402 5
Firkgg_Test Fire at specified 5
- i ent Tenperature all-fire current per

Met hod 2405
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TABLE 1| X. EED Accel erated Aging Test

NOTE: Wen accel erated aging tests are used to verify the service

life requirenments of Subsection 4.7, testin? IshaII be
u

conducted at tine of |ot acceptance, sSuccess

ofthis testing nerits a three year service |

This procedure may be repeated at three year

extend service life for an additional three years.

TEST M L- STD- 1576 PROCEDURE QUANTI TY
Nondestructive TABLE | 10
Tests
H gh Tenperature Met hod 3403 10
St orage
Shock Met hod 3114 10
Vibration, _ Met hod 3113 10
(Use qualification |evel)
X-ray Met hod 1103 10
N-ray Met hod 1404 10
Bridgew re Met hod 2201 10
Resi St ance
[ nsul ati on Met hod 2117 10
Resi st ance
Leak Test Met hod 1111 10
No-fire Verification Met hod 2402 10
Firing Tests at Specified
All-fire Current
- Anbi ent Tenperature Met hod 2405 4
- H gh Tenperature 1/ Met hod 2405 3
- Low Tenperature 2/ Met hod 2405 3
TABLE FOOTNOTES
1/ Fire at the predicted high tenperature or at +71 deg C,
whi chever is higher.
27 Fire at the predicted |ow tenperature or at -57 deg C,

whi chever is |ower.
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TABLE X Surveillance Trst for O her Explosive Conponents

Test Procedure Quantity 1/
Vi sual Inspection 1101 5
Tenperature Cycling 3407 5
Leak Test (Optional) 1111 5
Firing Test
H gh Tenperature 2
Low Tenperature 3

1/ The quantity shall be five sanples total as shown unless a
determnation is nade, based on the type of conponent to be
tested, that a smaller sanple size is adequate. Two sanples
is the mninmum quantity, with one fired at hi ?h t enper at ur e,
and one fired at |ow tenperature. For exanple, for |inear
charges, one sanple fromeach end of the linear charge is
usual | y adequate making a total of two sanpl es. For sone

ot her types of conponents an adequate sanple size m ght be
three or four.
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